

IB PHYSICS ADDITIONAL HIGHER LEVEL



THERMAL PHYSICS



STUDY GUIDE
10.1

Thermodynamics (2 hrs)

10.1.1


State the equation of state for an ideal gas
Students should be aware that an ideal gas is one that has the equation of state pV = nRT and that this equation also defines the universal gas constant R.
10.1.2


Describe the difference between an ideal and a real gas.
Students should be aware of the circumstances in which real gas behaviour is approximate to ideal gas behaviour. Students should also appreciate that ideal gases cannot be liquefied.
10.1.3.

Describe the concept of absolute zero and the Kelvin scale.
10.1.4


Solve problems using the equation of state of an ideal gas.
10.2

Processes (3 hrs)
10.2.1 
Deduce an expression for the work involved in a volume change of a gas at constant pressure. 

10.2.2 
State the first law of thermodynamics. 

Students should be familiar with the terms system and surroundings. They should also appreciate that if a system and its surroundings are at different temperatures, and the system undergoes a process, the energy transferred to non-mechanical means to or from the system is referred to as thermal energy (heat).

10.2.3 
Identify the first law of thermodynamics as a statement of the principle of conservation of energy.
10.2.4 
Describe the isochoric {isovolumetric), isobaric, isothermal and adiabatic changes of state of an ideal gas. 

In each process the energy transferred, the work done and internal energy change should be addressed. Students should realize that a rapid compression or expansion of a gas is approximately adiabatic.

10.2.5

Draw and annotate thermodynamic processes and cycles on p-V diagrams.
10.2.6

Calculate the work done in a thermodynamic cycle from a p-V diagram. 

10.2.7

Solve problems involving state changes of a gas. 

10.3 

Second Law of Thermodynamics and Entropy (1 h) 

10.3.1 
State that the second law of thermodynamics implies that thermal energy cannot spontaneously form a region of low temperature to a region of high temperature.
10.3.2 
State that entropy is a system property that expresses the degree of disorder in the system.
10.3.3 
State the second law of thermodynamics in terms of entropy changes. 

A statement that the overall entropy of the universe is increasing will suffice. Or that all natural processes increase the entropy of the universe.

10.3.4 
Discuss examples of natural processes in terms of entropy changes.  

Students should understand that although local entropy can decrease, any process will increase the total entropy of the system and surroundings i.e. the universe.


       

